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(57)Abstract: 

PURPOSE: To obtain the titled compound in high optical purity, by * 

reacting a novel Schiff base with a lithiooxazoline compound, hydrolyzing 11 ~> M = * " '0 * T 

the reaction product with an acid to give a novel intermediate, reducing v 

it so that an a~ methoxymethyl-benzyl group is removed from it. 

CONSTITUTION: A Schiff base shown by the formula I (R is aliphatic r il> 

group, aromatic group, heterocyclic group; Ph is phenyl which may have — J:>4 ' % — -|— ir. 
substituent group; *C is optical active asymmetic carbon) is reacted 
with a lithiooxazoline compound shown by the formula II to give a novel 

compound shown by the formula III, which is hydrolyzed with an acid to ( ! v o— ,. Hv 

give a novel compound shown by the formula IV, which is reduced so ' ' ~J- 

that an a -methoxymethyl-benzyl group is removed, to give the desired * *~v K " rM \ . '* 

optical active 8-amino acid. The optical active Schiff base shown by the L 0 ' 

formula I and the compound shown by the formula Hare subjected to 

addition reaction in an extremely high stereoselectivity, and the reaction -u -vil 

product is hydrolyzed with the acid, and reduced to give the fl-amino \ '(« - ; - ..c»- * >.-, 

acid in extremely high optical purity. :cjj, :os»> 
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^fc-fa-^^&CJSWJ&fc; l.BN7y**7*) 
ft J: 0 « Ai nt aM* & „ 
ftft^; 10 6.5-1 0 8.5t 

C0O5 1 - 4 1. 9 0 ( C = 3. 1 5 , 7k ) 

nmn 4 

( + )— ( S ) — 3 - t s y-5-/f ^^ttv 

(-)-C 38) -3 - C "C 1 B ) — 2 — ^ h * «^ - 
1 — 7xs*-x?-a,]7* ✓ - 5 — / ^ A* * 

^Ift • ttRKl 1. 3 5 o*3-7k^*/"-^4 0 

«^ *C fg j&* L ^ 1 0 # p d/C 1. 3 0 0 <D # & T , 2 0 
/ cnl <0 EE # T . 1 8tt2 0. 5I^W7K««S*nU 

tzo ELfcte. mmtirixL* « « % « je «ia "u fee 

#tet*-f*:'*£&fflJ!t?lR--l 2 0 IC *» * - y u« 
1. 5 NT^*^T7kt?f&m-r^-f * x # & * o 
"t. ( + ) ~(S) ~3-T$ - 5 - / 7- a-^ * f/R 
5 4 6 Bytllfco 

M A ; 2 1 1.5-2 1 2X( a* m ) 

COOS 4 + 2 7. 6 °( C = 2. 1 0 , 7k ) 



**/-A,frb<D&&&&*%mA; 222.5- 

2 2 3 1C ( &n ) * J: C<lDS f +2 9.6° (C=2.2 0 , 
7k)^^r-T*o *SKCA. Chimiak.Roc2.Chem. f 
4J , 2 9- 9 ( 1 9 6 9 )] « 5 22 3-224 

•c , ■ c « 3 d °+- 3 0 0 ° <c«2,*)-e*>*tt 
* c t & & * o 

^ m m * . . 

(-)-(R)- N-if ')5»y-2-/>+'/-l 

(— )-( it)~ 2 — y h * y - 1 - 7 X - A, X ^ /u 
T $ X 2. 0 6 9 ( 1 3. 7 m*^)%.^y ^ yj 5 ■/ fC 

* U . C tt K * J&.T S&tgLfcT-fehTA^fcp 

0. 6 6g (15m^e^)0-^x^x( l 5rO f§ ifc 

* fln *. , **Ti 5^W«fe^U/c, S 1fc * F iS 

tf* i o t fel T «: 4* fx. & h & TE m U t 
*R ft fft # o (-)-(R)- N-^^y^^-2-> h 

* -X - 1 — 7xa^if ^7i ^ * J* #J K 

ft fc o 



C<O d -3 9. 5 ° ( C = 3. 9 5 , * a/ ) 
1 11 ( f i I in ) ; 1 6 6 5 cm " 1 

N M R < C DC 4.) « ™£ ; 1. 9 8 < d-.-p 3 H , 
Cflj-C), 3. 3 1 ( s . t 3 H t O C H , ), 3. 4 0 

— 3. 8 3 ( m . f 2 H , - CH, - O- ), 4. 2 7 (d , d. 
1 H , - C H - CH,U - ), 7. 1 2 — 7. 4 3 ( in t 5 H , 
Ph), 7. 7 4 ( q . , 1 H t -CH = N- ) 

C-)-2 - {(2S)-2-C(Mt)-2-/h 
* * - 1 — 7i-s*xf *)7i;^a tf ^ } 
-4 t 4 - > - 2 — -d- ^ * / U x 

^ Jfefll 2 (C *J V- X . H- ) — N - ( 3 - > 

f A' ^ f !! 7* X ) - 2 — ^ I + 1 - 

a: ^ a- T $ ^ 7. 1 5 ^O^O K (-)-( R)-N 

— I f ij 5» y - 2 — / ^ - 1 - 7 x = A'Xf 

a- T > ^ 7. 1 5 m -=e A- % ffl -65- 6 o t; 

t* 6. 5 m M O 4t 0 *C - 8 0 "C 4. 5 1^ fHJ <0 /x: 15 ^ 

J 9 6 9S 

C«3J D - 7 7.4° ( C = 2.9 7 , + * v ) 



I R ( film) ;i 6 6 0,3 3 2 0 an' 1 
NM R ( CDC^Jjm-Lo 2(d,,3H f CH ! - 
CH-N- K 1.2 4 ( s,,6H), 2.36(oct,, 
2 H ) % 2.74-3J6(m,,lH,CH-N-),3, 3 
2(s.,0CH,K 3.36(d,,-CH t O- lffi, 5 
H ), 3.8 5 (s,,2H), 4.10{d,d f( iH,- 
N-CH-Ph), 7 . 1 4-7. 4 3 ( m . f 5 H t Ph) 

(-)- ( 3 S ) -3 -C ( 1 B ) - 2 - / h * y - 

I. — 7. -X •= A'X f ^ ] 7 ^ / K® 
**« 3 fC (-)-2-( ( 2S)- 2 - 

C ( 1 R)-2-y h * ^ - 1 -7x^/ux7-aOT$ 
S - yfA, ) 4 f 4-^^-2- 

*>t/J yoftO K (_)_ 2 - ( ( 2 8 ) - 2 - 

c ( 1 a ) - 2 - / h*^-i - 7 + 

7 W / o if ^ ) _ 4 , 4 - / ^ _ 2 - 

✓ ¥ x * jn ^ t ft BjfHiijfe jp» * * o j: Rg m te <b 

^4&o*S®iS*raf- 0 Jfc fi .9 3 * 

CoOi 9 - 2 6.7 0 ( C = 3 .3 0 ,7k) 
NMB(CDC| I )jm ;i4 , (-(( 3H f 



nmm 8 

( 4-)-(8)-3- T 5 ft ft 
^ 36 00 4 K ti t . (-)-( 38) - 3 - C ( IB, ) 
— 2 — / F + 'y-l-7xsA-if/u)7^/- 

5 - / j- A, ^ * ? m . (-) -( 

3S)-_3-C(lft)-2-y h * - 1 -7 x 

(S)-3- T$ yfiS8**ft*i 0 Jfc# 8 8 * 

ft ^ ; 2 0 9, - 2 0 9.5 1C(^)W) 

C«D5 , + 3 6.5°(C=1.0 4 ,7k) 

N M 11 ( D, 0 ) * J" . u , (d f3Ht -(j:H 
-CHi ), 2. 4 6 ( d . ( 2H, -CH.COOH), 3.3 7- 
3.79 (m.jH.-N-iiJ-CH, ) 

Mas s ('EI ) m / z ; ] 0 4 (MH+), 1 0 3 
(M+) 

**s-A'frb<onm&&tem&; 2 1 1. 5 — 

2 l2t(^)^J:O ! C«)5 I +37.9 o (C=L04,. 
Tfc ) 3i -f * * t J , Chem ,Soc. , 1 9 5 2 f 3 

3 1 6 ; 2 1 2 X , Ca)i l +3.8.8°(C 
= 0. 4 8 , 7k ) -C $> 6 £ <L frh . Jb B50 $2 ft *t ffi 26 



44345 (8) 

C H , - C H-N ), 2. 5 0 — 3.0 7 ( m . , 2 H , -CH_, 
COOH), 3. 44 ( s. ,OCH, *J 4; 0? 3.2 9-3.5.8 
( m . ,CH, -CH-N) ( & tft , 4 H ) , 3. 6 1- 
3.86(m,,lH f -CH,OCH 1 ),4.07-4.58 
(m.,2H,HtK , - N -CH-C -OCH, , 
7. 32 — 7. 58 (m., 3 H , P h <0 3 ,4 , 5 - o h 
hv), 7. 58 — 7. B5(d,,2H,Ph02 , 6 - 
7° o h x ) 

J:1E<k*to*-frf->'2fcfc1»I&l B - I 20^/fl 
v*&-f**'3t&(i»tb»a; 1.5 N7y* = 77k) 
(CO: 0 ?ft 4* O & «t flfcV » <b ;K o * 9 6 * 

C«Di 9 - 2 5. 1 ° ( C « 3. 0 3 , 7k ) 

N M B ( D t O ) d jss. i.23(d,,3H,-N- 
C H • C H. ) , 2. 4 6 ( oct ,, 2 H t — C H, —CO 
OH), 3.43(8,, OCH, ) io £ X$ 3. 2 6 — 3. 5 6 
(mif - N -CH-CH, )(M,3H), 3.7 9 
(ocl,,2H,-0 C H t C H ) , 4.5 8 ( d ,d , ,1 H, 
-OCH, - 6h - P h ) % 7. 4 5 ( s . , 5 H , P h ) 
7.45(s,,5H,Ph) 

Mass(Bl )m/x ; 2 3 8 (MH+), 2 3 7 (M + ) 



nmm 9 

^ & tffl 1 rc *r -c „ 4 y u 1; ^ r t ' p o 
itU/f ^7^ 7*~fc P 4' ffl X „ 5^ ft 61j (-) 

- (U)~ N-/f >J7*y-2-> h * - l - y ^ 

Si A* X J- A, T ^ > * ft o 

CoCDd 4 - 4 0. 9° ( C = 4. 4 2 ,-K*fy ) 
1 ft ( film) J 1 6 6 5 cm" 1 

N M R ( C D C ) *TMS . 0 9 3 ( i#f SH f 

- C H t CH B ), 1. 3 3 — 1. Bl(m. 9 2H-,-CH c 
SiLt C H » ) , 2. 1 3 — 2. 4 3 ( m . , 2 U f - N - 

C H CH_, ~ ) , 3. 3 2 ( 8,, 311 , - O C II , ) % 3. 6 1 
( d . t 2 H w - C H, CH, - 0 - ) , 4. 2 6 ( t . , 
1 H, - N - CJi - ) % 7. 1 5 - 7. 4 2 ( m. , 5 H t Ph X 
7. 6 8 ( t . , l H , - C_H = N - ) 

s£ m n io 

(-)~2- { ( 2 S ) - 2 — C ( I B ) — 2 — / Y 
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2 K *■> X , (-)-(U)-N- ( 3 - / ^ 

^/UTSXO«OIC (-)-(H) - N ~ :/ ij f y- 

-6 5 — - 6 0 *C -C 6. 5BSRflOft>)K:-7 8 *C ~C 

% ^ o 1R 35 8 8 * o 

I R ( film) J 1 6 6 5 01" 1 

N M B ( C D C £ \ ) a ™* ; 0. 7 7 ( t . , 3 H , 
-CH, CH, ) , 1.24(s,,^^f / , J/f)4,4- 
X Tf- \. \ 0-1.5 5 ( m. CH, CH, 

- C_H — N ) ( ffiffi , 1 0 H ) , 2.3 8 ( d.,2H,- 
C H, -* + y/ 1 Jy ), 2. 57 — 2. 8 6 ( m . , 1 H 

— N — t H — C H, / U 3. 32(8., 
-OCH, )fc J: tJ 5 3.3 6 ( d. t — CH-C H, -O-) 
( Xtt , 5 H ) 

& JS W 1 l 
(«)-(3S)-3-C ( lR)-2-> V * f 
-l-7Xi^if^) t s y ^ * ^ 



RB"3 59- 44345 (9) 

nifato 3 K U \-> t , (-) - 2 - | ( 2 S ) - 2 - 
C ( lit) — 2 — 1— 

A, - 2 - * * / 9 ^ <o ft 0 (- ) - 2 - < (2 

5 ) - 2 - C ( l ft ) - 2 ~ / (• ^ - 1 - 7 x - 

_ 2 - * * it- / y x*7in^X^5£fl£^3Ktf<o±1E 

6 sii <fc ^ o m m & * m . «R « 8 o * 

N M II ( D t O ) d DS8 ; i. 7 6 ( t . f 3 H , C Hj 

CH r ), 1. 0 3 — 1/4 6 Cm. > 2 H , CH,C_H t -), 

I 

1. 5 0 — 1. 8 3 ( m . , 2 II , - C H, CH - N - X 2. 7 6 
(cel., 2H,-CH t COOH) % 3.4 3 (s,,OCH,) 
*« X 3.3 0 -3.5 8 (m . , -CH-CH.COOH ) 
(.mm, 3 H ) , 3. 8 8 ( o c t . , 2 H , - C H t O C H,). 
7.46 (3,, 5H,Ph) 

ifSett^^fc^^X&WfflM it - i 2 o 
k x o fft t* <o & m m &m h n o 4* m 9 3 * 

. NMR( D t O ) a »« ; 0. 7 3 ( t . , 3 H K,-£H f _ 
CH,, 1. 0 2 - 1.7 3 ( m. f 4 H , -CUjCHjCH.X 



2. 4 6(oct., 2H.--CH,COOH), 3-1 1-3.3 7 
( rn, , 1 H t - C H C H , C V O H ) , 3. 4 3 ( s . , 3 H 9 
OCH,), 3.8 7 ( o c t . , 2 H , — C H , O C H , ) , 

7. 4 6(s. , 5H,Ph) 

Mass (£1 )m/2 ; 2 6 6 ( MH+ ) 
9k!&m 1 2 
(+)-(S)- 3-7 sW'v^tyjft 

& m n 4 KXX.-X* (-)-( 3 S )- 3 - C ( I R ) 
— 2 — / h + '>'-l-7Xi^xf-^]T% s /- 
5 - y^*,^*^^ . j£jfcJ£Oft 9 *C (-)-( 3 
S )-3-[ ( l'H)-2-/' h + V — I — 7 x ^ x 
f ^) 7;V^ttx(« . tti ® & * tfU> "C (+) - 
(S) - 3 - 7 ^ ^ -s^ t yffit f^fco Jft3|S8 9* 

K^; 199.5- 2 0 0 t(^»f ) 

CaOg 8 -*- 3 4.9 ° ( C = 8. 4 6 ,7k) 

N M R ( D t O ) 6 ; 0. 9 0 ( l,,3H , CH_ t 

CH.CH,-, 1. 14 — 1. 76(m.,4H , CH.CH, 

CH,-), 2. 3 9 ( oc I . , 2 H , -CH,C O OH ), 

I 

3. 3 0 — 3. 6 2 ( m . , 1 H , — C_H — N) 



\X m & ; 2 0 4 — 2 0 5 lC(^)teJ:(; C a D d 1 + 

3 6. 5 ( C = 2. 1 9 f 7X )fc<*r-r&o XlK C Ber., 
6_6^, 59 1 ( 193 3 ) } *• 2 0 5 — 2 0 7 V, 

c a d i 7 + 3 s. 6 ° ( c « 8. 4 o , 7k ) -e % t t 

t ]&* ^ A* O tl a 

?knm 13 

( — ) — ( R) — N — *s9u^**s*,*f'Vv — 
2 — > h ^ — 1 — 7x = /ui^yuT^ v 
(-)-(R)-2-/h*f-l -7i-.^if 
fisy I v 3. 0 2 9 .( 2 0m^/u)*$£<fc^^-te*x50 

OOy^a^ + ^xT^T*^ 2 0 m M J: O 1 flR 
a 1 2.0BM1 0 0 m * /u ) 

*n ^. , 6 — i o an l ^ o «t o w a ic ^ a 

WBEfft^L-CfA^O (-)-( R)— o ^^.y/u 
2— > h ^ -X - 1 •- 7 i - A- x f ^ 7 

C«3 5°- 2 6.6 ° ( C = 2. 2 2 , t H- y ) 
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I R ( film) ; 1 6 7 Oca" 1 

N M R ( C J) ) d JM3 . i.o 0 - 2.5 0 (m. f 
1 1 H , K 3. 3 4 ( s . , 3H.OCH,), 

3.61 (d,, 2 H , - C H|OCH, ), 4.2 6 ( I a , 1 H, 
= N- CH<) % 7. 1 6 ~- 7. 5 2 ( m . , 5 11, Ph), 
7. 5 9 (d . , 1 K , - CH = N - ) 

(-)-(B) — N - ^ ^ ;> V - 2 - y h * 

^ fHJ i 3 k: to v,* x , '/^o^ + ty7^^n 

1* O & KB <b & fc #1 fc o 

CflOg°+ 6 6. 5 ° (C=3.2 3 , ~* + V x ) 
I R( film) ; 1 6 5 Oca" 1 

N M R ( C DCi, ) * ™£ ; 3 . 3 o ( s., 3H f - 
OCH,), 3. 6 9 ( d . , 2H, - C H, O C H t ) % 4.4 9 
(t.,lH f =N-CH-), 7.1-7.8 (m ( , 10H, 
P h X 2 ) , 8. 27(s., 1 H , — C H = N — ) 

& m to is 

(-)-2-{ (28)-2-C(lA)-2->l» + 



1*1393 59- 44345(10) 

-X — 1 - 7 i - ^ i f a. ) 7 $ / - 2 - *V ^ 
o ~. * * X 4 , 4 — s7 y -/- *- — 2 

^IM2 ft: ** v.> t (-)--(»>" N - ( 3 - ;« 

^ A • ^ IJ t» X > - 2 - * h > >' - 1 - 7 X r. A- 

x. f- a, r i y (o ft k: (-)-( ii) — N - y 9 o ^ 

^'^/^y f- \s y — 2 — / h — 1 — y ~ a, 

<?• » r * y * m ^ x % to it <o ± m m m it * & ro 

fco lj5t$ 9 6 *o 

C<0 J 0 - 6 1. 6 0 ( C » 0. 9 7 , ^ * 9- x ) 

1 il ( fi Jm) ; ] (i 6 2ct" ' 

• M M ft ( C D CiJ, ), J JJJ 5 0.6 - 2.2 0 (m. , 

1 1 II , -/~\ ) 1. 2 5 — I. 2 6 ( # s . , 6 H , 
N C Hg 

T^C n 8 2. 4 3 ( m , , .2 H , ~ CJ1_, - .+ * V / 

. ° .... ....... 

V x SI ) , 2.3 6-16 4 (m, t iH,-CH-Q) 

3. 3 3 ( s . , 3H , - O C H i ) , 3. 3 7 ( d. ,2H , 

-CH.UCH,), 3. B8(s,,2H, j^j ) , 4. 3 0 

( I . , 1 H , -CH-Ph), 7. 1 2 — 7. 6 0 ( m , , 
5 H , P h ) 



Jfefll 1 6 

(-)-2-{ ( 2 8)- 2 -C ( 111) -2- / h + 

y — i - 7Xi^/Xf>3 T $ y — 2 — 7 ^ 

a^if A^j - 4 , 4 — i? / 1- * — 2 — * * 

/ y v 

Mbto 2 K#\.*X+ (-) - (») - n - ( 3 - > 
f Hf'y ) - 2 — y h * f — i - 7i*^ 

sf ^ y i? y 

7* X — 2 — ^ h * V — 1— y x. =. ju + a^T K y 

CoOS°- 1 2.'8 ° (C= 4.28,^ + ty) 
IB ( film) ; 1 6 7 0 en" 1 

N M B ( CDC J, ) * ™* » M 0, 1.1 8 ( 6 a . , 
6H, "^ch, K 2.6 4 (.oct., 2H, -CH.-^ + t 
/ q y ) . 3.3 3(8,, 3 H-O CH, ) , 3.4 8 ( d 2 
H, -CH.OCH, ) % 3.80(8 2 H, Vh ), 3.9 0 
( d . d l H, PhCH<). 4.0 8 ( t 1 H f Ph-CH 
-CH,OCH, 7. 1— 7.3 (m . , 10H, Ph x 2 ) 

iknm 17 

Z K i* X % (-)-2-{ (28) - 2 - C 



(1R) - 2 - > h t'/-J - 7i.s*xf ^)7? 
y-4~^f^^yf^}-4, 4 - > T ^ — 

2 — * * V- */ V v o ft *) ic & * %n W \ 5 J: O! 
1 6 ttlfc^^f / 'Jyfk^ljn^ffl^t, T K o 

(-) - (38) - 3-C (1R) - h ^ - 1 - 

7 ii^if> ] 7 ? S — 3 — is 0 a ~* -y a* 7° 

IR « . ; 3 6 * 

COOS 0 - 1 2. 1 • ( C = 0. 6 6 , 7K ) 

N M B (D t O>) a ; 0.6-2.0 ( m 1 1 H, 

,% 2 7 9 ( ° C 1 " 2 Hf - G ^ COOH ),3.24- 
3.5 2(m„ 111, -CH^), 3.4 6 ( s 3 H, -OC 
H, ), 3.6 8 — 4.2 0 ( m. , 2H f -CH.OCH, ), 4 7 0 
(d.d., 1H, -CH-Ph), 7.45(8., 5 H, Ph) 
(-)-( 3S)-3-C (1 B)~ 2 - / V + 1 

— 7 1-=.A'X.?-A'')T$ y - 3 - 7 X = ^./d fcf 

; s 2 * 

C « D J 0 - 1 6.6 ° ( C - 2. 5 6 , 7k ) 
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N M R (D t 0) d ; 3. 2 0 ( oct . , 2H.-CII, 

COOH), 3.4 5 < s . , 3 H, -OCH B ), 3. 8 - 4. 1 t 
m 2H ,-CH f OCH, ), 4.5 3 ( d .d 1H, -CH 
CHjCOOH), 4.7 4 (d . d 1 H, Ph-CH-), 
7.2-7.5(m,, 10H,PKX2) 

%mm \* 

..(+) — ( S)— 3 T $ / — 3-i'^o-K*>'A' 
^ a * x & 

5li^I4K:fcV^ > (-)-( 3S ) - 3- c ( 1 ft ) 

— 2 — / Y * *S — 1 — 7 3l — *)7i"V- 

5 _ > ^ /u ^ ^ x & • m&j&o-rc 9 (-)-( 

3S)-3-( ( 1 R)-2-/ h + «/ » 1 - 7 x 
1 f a- ] 7 ? y — 3 — V ? b ^ * ~y a, u \£ * y 

m • ttB#*fflv*-tttfl#o (+)-(s)-3- r $ 

y — 3 - y ^ p *v ^ o .fcf 5*- f ® *r W o 

Jfc ^ 7 0 $5 

SUA; 2 3 8 - 2 3 9 -0 

c<n D +3 5. 8 ° c c « 1. 0 , Tic > 

N M R ( D,0 ) * ° * * 5 0.6 — 2.0 ( m, , llH, 
), 2.4 9 (oct., 2H,-CH,COOH), 3.16 



X IB M 1 C Be r . , 4 3 t 2 0 7 0 ( 1 9 1 0 )3 

Rk £ ; 2 3 4 - 2 3 5 t, CflJ + 6.9°(*) 

^tUl 2 C J . Am Chcm.Soc,, 8J,7 2 5 
( 1 9 6 4 )3 

154 A ; 2 3 2 — 2 3 3 t,'C« 3 D + 1 0.6 0 ( C = 
6 5 , 7K ) 

4**ffl 4 

(+) - (S) - 2 h * f - 1 - 7i-^if 

#*0gl — 3K*H*-C, (-) — (R) — 2 — T $ 
y-2-7X=A/X^ < /- 1 n/O^0*C(+)-(S) 
— 2 — T $ -/ — 2— 7 x- — a* x. ? S — ^ % ffl V* "t 
(+) - (S) - 2— / Y*V— \ - 7 x-A,xfA,7 

C<O d + 4 8. 05°(C = 4. 6 1 , ** x -tf x ) 

J 7 9-8 1 X)/4raiHg 
NM R (CDC4, ) 5 3 <D&teit&M t& 

< R — "C £ o 

^ % fHJ 2 0 

(+) - (S) - N — ( 3-y^-^^^y^x) 



»IB«59- 44345(11) 

— 3.52(111, , 1 H , -CJCH, COOH ) 

% m m 1 9 

( + ) - ( 9 ) - 3 - T | y - 3 —7 x ^ a, / p 
fc? * V 

(-)-(3S)-3-C(3R)-2-y h * f - 1 -7 

1 s ^ i f /u ] 7 ^ y — 3 — 7 ? u tf^-x 
KS> • J£ f# 8* 2 0 0 *9 ( 0. 6 0 m*A-)%5 7k 
x ^1 / - M- 0 uOc ^ M , CiiKl J 0 ^ N/C 

2 0 0 «9 * to A. , & U < ft # L tS & h U C 2 B 
!H] 7k 5fc JEM U o tt W % & 5* L , ft % 

b= #k m l o & m. m 7 ? * *y • . # * " ^ k ^ 7 : 

7 -f - C 4/ lj ^ ^ 6 0 / » 9 Ar t 9 3 8 5 
ffl^ b d **a - * * S — a,( 1:1 ) ] J: 
0IH5UiU-C^E<b^^<om^m3 owfcftfcp.i: 

n *r Dowex(5 0W-X2 , J 00 — 200 / V V 

* ) •ejaiuiii^iffco 

lAI 2 3 8 ^24 OtUft) 

Ca3 D +7. 1 °( C = 0. 8 . 7k 

NMR(D,Oia JSS . 2.8 6 ( d . AB q . 2H, 
CH, ) « 4.6 4 ( t . v 2 II V C II ) « 7.4 7(s,,5H,Ph) 



(+) - (S) - 2 - / h + ^ - 1 - 7xrA-xf 
A^T5 X3. 0 2 F (2 0 m* 

^U/I^^'f ^^^^7^7*^ P 2 0 m * A, it X 
y r *R7k«®^^*^f^l2.05^(5f&*^) ^3tra 

?l % ^ax-6-i o^witi^ufco R f5 ^ > afcrt 

?PJ^r*L, ^ET40tyTt^^^84 
U X m O (+) - (S) - N - ( 

^* ^ ) — 2 — / h^-y— 1— 7X^^i^-^T^ 
Ca3j°+ 3 0. 7°(C = 2. 73,^^^X) 

NMH(CDC^ ) ; Jtttff 1 <o^^<b#^t^ 

< m - -e *> * . 

2 1 

(+) - 2 - { (2R) - 2 - C (IS) ~ 2 - > h 
a? */ — 1 - 7x = A'if^]7^ y — 4— y 
f ^ ^ y f A- } - 4 ( 4— i? / *T — 2 — 

^ ^ y ^ 

2 P 4, 4 - M / f *-2-#*ir/ii n 0 
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^(0.8 9nO$£ftf F 7 t F ° 7 7 >- ( 2 5 mt) 

mtiLK . -7 0 7 5 tfC^^Tlft^lOO^ 

gfeSS^#.*£l&fET 1. 5 5 M 7* f ^ ij f- *? A / ?* + 
^ IS 5. 0 ^ f / ij y ^ » L t 1 5 # IHJ "0 tti T 
L , 3 0 ^Mftfftfco tilK (+) - (8)-N- 
( 3->f^7*f tJ7»y)-2-^ h + *s - 1 - 
7 x i ^ x f ^ 7 r> 7. J 5 m*^OK^f h 7 
* P o * * y ( i 5a*)ft**3 0»N)-OAijL». 
-6 5 6 0 "C -C- 6. 5 & flfl « ft U o i* * 

*fi 7k T- ?5fc L * ^Tkiffi&^^^^frA-C&J&tfc, 
«E*iBLTttJt*©»IBfl:*ft*ftfc 0 ifc 3g 9 5 
55 o 

Cot^+ 8 9. 6 ( C = 3. 5 2 , ^ * * v ) 

I R( f ilm) t l 6 7 5 cn" 1 ~ 
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nffan 22 

" (+) - 2 - I (2R)-2-C ( ]S)-2- / h 
* X — 1 - 7 I = ^ z f ^ ) 7 y _ 2 - 
^D^+j/^xf ^) - 4 , 4 — / <?- a, — 
2 — * * IT / ij x 
& Jfc 08 2 1 IC V,* X , (+) - (3) - N — ( 3 - 

V ^ ^ f \) t» x ) — 2 - y h * X - 1 - 7 
A? X. As y $ xOltO K (+J--(8) - N - V ^ a 
- h^-V— 1 - 7X = A- 

» t * y * w v,* x m ** <o m ic it # ft * n tz 9 

CgO d 6 0 ! 0 e (C = 0.96 + f y ) 
IR( film) J 1 6 6 5 ^" ' 

n m ft (cdc^ ) ; nm i 5 o«!ie<b«-ft t 
< m — -o *» o 

^ *S #1 2 3 

(+) - 2- { (2H> -2 - C (IS) - 2 - / H * 

f — 1 — S — 2 ~ 7 x. 

A, X. a* ) — 4 , 4 - 4? / /u - 2 - * * 



5* 46 05 2 1 K *y v,> X > (+) — (S) — N — ( 3 - 
> f >J fx ) - 2-> h * ^ - 1 - 7 x 

*xf vO«9lC (h) — (S) — N 

'J "j* y — 2 — y K-X-l-7ii^xf^7^ 

^ * m -c f«j # &> m & it & m * a 0 35 9 8 0 e 

Ctf i+ 1 3. 9 u ( C = 2. 3 7 , + U y ) 
IB( film) ; 1 6 7 Oca" 1 

N M B (CDCi, .) ; 91% ft] 6atif<ffcMk*fe 

*5 ]&& #J 2 4 
5fc W 3 ¥C id V- X „ (-) - 2 - { ( 2S ) - 2 - C 
(1ft) - 2— y h ^ -X - 1 - 7X-A/if-A-]7J 
✓ - 4 - y^/u-S>-^A, } - 4, 4 - > ^- /u - 
2-* + t/ 9yOft9fC***J||«2 1, 2 2 
ft J: 2 3 X-W ti * * v >S *) y it & ft * ffl i> X . 
T 85 o ffc ft * ft 0 

(+) - ( 3 ft) - 3 - C ( 1 S ) - 2 - >t h + 5/ - 



C<XD^h 2 6.7 0 ( C « 1. 4 1 , * ) 
NMft(U,U);^^^3 TM» fc*tEfb*ftOia 

( + ) - (3R) - 3 - C ( I «) - 2 - y h^-^-i 

— 7X = ^Xf *)7r;- 3 — 3/^ ra-x^^/u 

-f u e * ym • Jfi 0 jte fj? ^ w 51? 0 
^ ^ ; 7 8 * 

CO D +10.2°(C=1J3 ( 7k ) 

N M ft ( D f U ) ; fi| 1 7 X* Y£ (-) - ( 3 S ) 

- 3 - C (lft)- 2 - A b * X - 1 - 7 ^ ^ a. ^ 
^ A' D T ^ y — 3 — -y ? n ^ i/ 4/ / a tf^xfg 

( + )-( 3R)-3-[ (IS) — 2 — > h ^ y ~ i 
i|X >g ; 9 1 0 

Ctf) D +l 6.6°(C=2.0 4*) 

NM.R(D f Oj J^i^j 7tHfc (-) - (38J 
- 3 - C ( 1 ft ) - 2 - > M^-l-7Xi^x 



% m m 25 

(-) - 'ft) - 3 - 7 ? ; - 5 - / f + t 

^ iW 4 IC jtf X , (-) - (3S) - 3 - C C 1 H) 
- 2 — > h 4* -y — J ~7i-^xf^) t £ y — 
5-> f ^^^fyj| .IKIOftOlC (+) —(3R) 
-3 - C(1S) - 2 - > h * f - 1 - 

R* ; 7 7 K 

S*^ J 2 3 8 - 2 3 9 t(^^) 

9. 8 ° ( C = 1. 0 , 7k ) 
N M R ( D, O ) ; $| ffi m 7 -CH (+) -(8) - 3 

na^j 26 

(— ) - (H) - -/ — 3 — -X ^ c^^v 

^«^4JC*j^t, (-) - (3S) - 3 - C(1R)- 
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2 — > h * -X — 1 — 7X-^oi^-/u-3T^y-5 

- y ;u ^ * x fi* : PC (+) - (3R) 

- 3 - C (IS) - 2 — > h.tv-J-7X-^xf 
^ ] 7 W - 3 - -V ^ o -v ^ 7° ° t y fi? • 
JS «* «H * ffl ^ -C . & ** O J# BB <fc £ ^ ft o 

w& ; 8 7 $5 

; 2 4 0 - 2 4 1 *C ( ) 
C«] D -3 B-B'C C*1.0 ,*) 
N M R ( D, 0 ) ; sfetffiifljl 8 t* » fc (+) - (S) - 

3 - T * -/ - 3 - * f u ~* * *s u * fa t 

& < PI — -e&.a 

91 *6 ftl 2 7 
(-) — (R) — 3 — T 5 ;-3-7x'^^/ D 
fcf rf- x Bfc 

i 9 c**\.>t:, (-) - os) --3 - cuh> 

- 2 - / h * *X — 1 — 7is*if *)7U- 
3 - 7 a: ^ ^ V a tf ^ X fi» - J& ft* & O f t 0 K (+) 

- C3R) - 3 - C (IS) - 2 - / h * y - 1 - 

^ ^ x f ^ ) 7 ^ — 3 -7xr ^/d fcf X fft 



Bft'k ; 2 3 8 - 2 4 Ot J 
Cot3 D - 7. 4 D ( C = 0.9 , TjC ) 

N M R ( D, U ) ; ft Jft 08 J 9 -Cft fc (+) - (S) - 3 
-7^-3-7Xi^/o^^yftU4.<|B|- 

S:fICBer )( 4J, 2 0 7 0 ( 1 9 1 0 )) 
|«^; 2 3 4 - 2 3 5 t(^«) 
C<0 - 7. 5- ( /k ) 



.4$ hp m ha m#i©&4*5££?*t 
^ M * ± X 
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